the bone tissue around grooves and porosities created in the cement during the cementation technique, which mirrors the correctly prepared bone tissue.
1
After cementation, the bone tissue suffers reactions similar to those occurring during the healing process of a fracture. Therefore, the bone receiving the implant and providing its immediate stability is totally different from the one responsible for late stability after the interface remodeling phase. This variable, one of the main targets for cemented arthroplasty, is totally under the control of the surgeon through good cementation techniques and implant design choice.
2 As such, the success of cemented THA is highly dependent on the technique and implant type. The bone reacts to prosthetic implantation according to the Wollf law, 4 that is, hypertrophy when submitted to mechanical stress, and atrophy in its absence. More physiological load transmissions by prosthetic system improve bone adaptation. This phenomenon is mainly dependent on implant design, surface polishing, composite/PMMA modulus of elasticity and its stability. 5 The prosthetic system that best takes advantage of this bone tissue property is the cemented system, mainly because of its low modulus of elasticity. Periodic clinical and radiographic monitoring after a THA is necessary to detect early changes in the bone/cement fixation interface on the acetabular and femoral sides. Since patients may remain asymptomatic for years, even during periods of significant bone loss, early surgical revision is essential for bone stock preservation.
6
The most important factors for a long durability of a cemented THA, with maintenance of the integrity of the fixation interfaces, are the meticulous observation to the surgical technique details, the implant quality, and the adhesion of the patients to postoperative protocols. Good technique means good results.
7
Conditions that alter the acetabular shape and structure, causing concave or cavitary acetabular insufficiencies or volumetric increase of the acetabular cavity, which are not contained or segmental, as well as those characterized by the absence of one acetabular wall, must be treated simultaneously at the time of the arthroplasty through an associated acetabular bone reconstruction procedure. In acetabular defects, most authors agree that the component must be implanted in an anatomical position, repositioning the physiological center of hip rotation.
7-11
Total hip arthroplasty is a surgical procedure in constant evolution. The choice between different techniques and implants should be based on the most reliable test, which is the long-term clinical and radiographic outcomes, as those demonstrated in hip arthroplasty records from Norway 12 and in other relevant publications of results from other registries,
13
showing the superior durability of cemented fixation in THA. The present retrospective observational study of a cases series aims to report short-and medium-term outcomes of Conclusion Cemented THA, with the methodology applied, proved to be an effective treatment for this group of patients. The results were satisfactory with acceptable complication rates.
Resumo
Objetivo Avaliar os resultados da artroplastia total do quadril (ATQ) cimentada, com a utilização da técnica e prótese da escola Exeter. cemented THA using the Exeter prosthesis and technique, all performed by the same surgeon, in an expressive group of populational-representative patients with several irreversible hip joint disorders requiring this type of procedure from a large hospital outpatient clinic.
Patients and Methods
The present study was registered in the Brazilian Committee for Research Ethics (CONEP, in the Portuguese acronym) and was approved by the Research Ethics Committee of our institution under the number 290/08-CAAE 0039.0.191.000-08.
A total of 504 THAs were performed in 477 patients, including 283 females and 194 males, 260 right hips and 244 left hips, from March 2000 to December 2006. Surgeries were bilaterally performed at different times in 27 patients. The mean age of the patients was 58.9 (17.7-86.8) years old, with a median value of 69.0 years old.
Exeter cemented prostheses (Stryker Orthopedics, Mahwah, NJ, USA) with 26 mm heads were used.
Thromboembolic phenomena prophylaxis was performed with unfractionated heparin, 5,000 IU every 12 hours by subcutaneous administration, or with low molecular weight heparin, 40 mg every 24 hours, also by the subcutaneous route, starting 12 hours before surgery and maintained until the 15 th postoperative day.
A preoperative hip radiographic study was performed in anteroposterior (AP) view and 20% magnification for visualization of the proximal third of both femurs, with the lower limbs at an internal rotation of 15°and with the hip joint in AP and lateral views.
The preoperative radiographic planning (PRP) was performed using templates of the prosthetic components in 20% enlargement to determine the size and positioning of the acetabular components, the horizontal offset and dimension of the femoral component, the vertical offset to the upper end of the large trochanter, the cement mantle thickness and the intramedullary cement restrictor diameter.
Surgeries were performed using the posterior-lateral hip approach with the patient in lateral recumbency with pelvic supports.
In cases of peripheral acetabular insufficiency, acetabular defects were contained with metallic screens fixed with screws in the acetabular anterior and posterior walls and in the acetabular roof. The spongy graft obtained from the femoral head, chopped and ground, was vigorously impacted using the appropriate instruments. [7] [8] [9] [10] [11] Cavitary defects were also reconstructed with autologous, impacted cancellous bone graft.
Cephalothin was administered at a dose of 80 mg/kg/day by intravenous route, starting at anesthetic induction and maintained for 24 hours.
In patients with risk factors for heterotopic ossification, indomethacin was administered orally at a dose of 25 mg 3 times a day for 3 weeks. The classification of Brooker et al was used.
14 All patients were instructed to return to the clinic for clinical and radiographic control at 6 weeks, 6 months and every 2 years postoperatively.
The patients were classified into infection risk categories (IRC) using the National Nosocomial Infection Surveillance (NNIS) methodology. This calculation generates only two results for a specific group of patients: either the infection rate is higher than expected, or equal to or lower than expected.
15
In the postoperative radiographic evaluation, the integrity of the acetabular bone interfaces was observed in the three DeLee et al 16 
Results
A total of 63 (13.2%) of the 477 patients did not return for follow-up.
The follow-up period of the 441 (87.5%) patients who returned to the outpatient clinic ranged from 1.0 year to a maximum of 16.6 years, with a mean value of 7.2 years and a median value of 7.1 years.
The preoperative etiological diagnosis of 477 patients is shown in ►Table 1.
A total of 98 arthroplasties (19.4%) were accompanied by the simultaneous reconstruction of acetabular insufficiencies.
The NNIS IRC score of the 504 surgeries is shown in ►Table 2.
The HHS ranged from 50 to 100 points, with an average value of 92.3 points.
The incidence of prosthesis dislocation in 504 arthroplasties was of 3.2% (16 surgeries).
The incidence of deep infections was of 2.2% (11 surgeries). The incidences of femoral nerve and common fibular nerve dysfunction were, respectively, of 1.6% and 0.4%.
Deep venous thrombosis confirmed by ultrasound examination occurred in 3 patients (0.6%). The incidence of thromboembolism was 2.1% (10 patients), with 9 pulmonary cases and 1 encephalic case. Six cases (1.2%) presented radiographic signs of demarcation in the acetabular bone-cement interface.
There were 9 cases (1.8%) of fixation loss with acetabular component loosening (1.8%). On the femoral side, it was observed in 1 case, 15 years after surgery, due to periprosthetic osteolysis induced by particles originating from polyethylene wear. Radiographic signs of demarcation in the bone-cement interface in the seven Gruen zones were not found in any other case.
17
Signs of diaphyseal hypertrophy were recorded in 6 patients (1.3%) submitted to unilateral surgeries.
Signs of heterotopic ossification were observed in 22 postsurgical radiographic examinations, including 15 from type II and 7 from type III according to Booker et al.
14
The femoral component of a male patient was fractured at the 33 rd postoperative month due to the lack of proximal component fixation with distal fixation maintenance resulting from the fragmentation of the medial cement mantle in Gruen zone 7 and in part of zone 6. 17 This fragmentation was attributed to successive falls related to alcoholism. Distal stem migration was observed in 77 cases, with no pain complaint (►Table 3).
Discussion
The present study aimed to evaluate the clinical and radiographic results from THA in a population of patients of both genders, regardless of age group and with several etiological diagnoses. Those 477 individuals were representative of the population requiring this type of surgery regarding the pathological, socioeconomic, and cultural context. Since the outcomes from this procedure depend not only on technical, human and material resources, one would expect that they would be different if a specific portion of individuals with similar social, economic and pathological backgrounds were selected. The equally important variables which influenced the outcomes and were standardized in the studied group included the type of prosthesis, the quality of bone cement, the surgical technique, the cementation technique, and the surgeon.
The prevalence of THA complications has decreased over the years, with a consequent increase in durability, due to advances in surgical, anesthetic, materials and implant design techniques. However, poor component positioning, nonreestablishment of the hip biomechanical relationships, and limbs anisomelia (all dependent on the surgical technique and on PRP) remain important concerns. 19 Thus, PRP is paramount in THA because it allows for a greater predictability of the outcomes and decreases the incidence of several complications. The first step in the arthroplasty technique is careful planning, with great attention to all clinical and radiographic findings details. Cemented THA is highly dependent on the cementation technique and on the surgeon performing it.
2 To achieve a mechanically efficient interface, the bone tissue must be adequately prepared and rendered receptive to the cement using pulsatile lavage, hemostatic agents (such as an epinephrine or hydrogen peroxide solution) and hypotensive anesthesia, in order to reduce bleeding on both the acetabular and the femoral side. Cancellous bone preservation is also very important. Bone cement should be vigorously pressurized prior to, during, and after the insertion of the component, avoiding its mixture with blood or with other debris as much as possible. The pressurization must be maintained, with appropriate devices, until the end of the polymerization reaction, both on the acetabular and on the femoral side. Attention to all technical details is fundamental to achieve an efficient interface, both mechanically and histologically. The quality of cementation obtained in the immediate postoperative period, 1 analyzed radiographically, evidencing absence of demarcation lines at the bone-cement interface, has a predictive value of good prognosis, not requiring 15 to 20 years of follow-up to conclude that the procedure was successful.
20,21
Treatment of acetabular defects with the impacted graft technique allowed an anatomical reconstruction with reestablishment of biomechanical relationships (►Figure 1)
The overall incidence of infections after arthroplasties has decreased substantially from almost 10% in the 1970s to the current 0.3 to 1.5% because of the adoption of prophylactic measures, of identification and treatment of risk factors and of surgical technique improvements. 22 In our study, the incidence of deep infections (2.2%) is slightly above the average described in the international literature. However, this infection index interpreted with the NNIS system methodology in our group of patients was considered equal to or lower than expected. The incidence of peripheral nerve dysfunction (1.6%) agrees with literature reports.
23
The incidence of deep venous thrombosis, of 0.60%, was probably underestimated because the typical clinical picture often is not suggestive. The incidence of thromboembolism of 2.1% agrees with most published series.
Nine patients (1.8%) presented with loss of fixation of the acetabular component requiring surgical revision with acetabular component replacement. In six patients, bone cement interface demarcation signals were observed without clinical manifestations.
A total of 3.0% issues were observed, with either acetabular component loosening or loosening signals, a case of femoral component stem fracture associated with several falls due to alcoholism, and a case of femoral component loosening due to osteolysis induced by particles generated at the joint interface; these problems indicate that technical improvements are required on the acetabular side despite the recent advances and good outcomes obtained so far. 21, 24, 25 After 2006, the last year in which the patients of the present study were operated, there were very significant changes in the design of acetabular components, of instrumentation, and of surgical technique; as such, the current outcomes are superior in terms of fixation interface positioning and quality. Fig. 1 Postoperative radiographs in anteroposterior and lateral view of a 61-year-old male patient with osteoarthrosis secondary to Legg-Calvé-Perthes disease submitted to right acetabular peripheral segmental defect reconstruction and cemented total hip arthroplasty after 16 years of evolution. Fig. 2 Postoperative radiographs in anteroposterior and lateral view of a 59-year-old female patient submitted to a cemented total hip arthroplasty due to primary hip osteoarthrosis after 16 years and 3 months of evolution.
Diaphyseal hypertrophy is a phenomenon associated with poor load transmission to the proximal femur with distal overload, which suffers hypertrophy, and it is associated with proximal pressurization insufficiency. Six cases were observed, with no clinical repercussion. Better cement pressurizing technique reduces the incidence of diaphyseal hypertrophy.
25
Medium-and long-term cemented THA outcomes with the type of prosthesis and technique described are consonant with those reported in the literature 25 and stimulate the continuity of its use. The correct application of all technical details produces good clinical and radiographic results that are sustained over the years (►Figure 2).
Conclusion
The results obtained in the present case series, with this follow-up period, confirm the effectiveness of cemented THA in patients requiring prosthetic hip replacement regardless of age and etiological diagnosis.
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